Background: Learning activities are fundamental for the development of expertise in physiotherapy practice. Continuing professional development (CPD) encompasses formal and informal learning activities undertaken by physiotherapists. Identifying the most efficient and effective learning activities is essential to enable the profession to assimilate research findings and improve clinical skills to ensure the most efficacious care for clients. To date, systematic reviews on the effectiveness of CPD provide limited guidance on the most efficacious models of professional development for physiotherapists. The aim of this systematic review is to evaluate which learning activities enhance physiotherapy practice. Methods: A search of Ovid MEDLINE, EMBASE, Cumulative Index to Nursing and Allied Health Literature (CINAHL), PsycINFO (Psychological Abstracts), PEDro, Cochrane Library, AMED and Educational Resources and Information Center (ERIC) will be completed. Citation searching and reference list searching will be undertaken to locate additional studies. Quantitative and qualitative studies will be included if they examine the impact of learning activities on clinician's behaviour, attitude, knowledge, beliefs, skills, self-efficacy, work satisfaction and patient outcomes. Risk of bias will be assessed by two independent researchers. Grading of Recommendations Assessment, Development, and Evaluation (GRADE) and Confidence in the Evidence from Reviews of Qualitative research (CERQual) will be used to synthesise results where a meta-analysis is possible. Where a meta-analysis is not possible, a narrative synthesis will be conducted. Systematic review registration: PROSPERO CRD42016050157
Learning activities are fundamental to the development of expertise in physiotherapy practice, a profession informed by an ever-expanding evidence base [1] . Continuing professional development (CPD) encompasses all learning activities completed by physiotherapists following graduation from entry-level education. CPD is "the maintenance, enhancement and extension of the knowledge, expertise and competence of health professionals throughout their careers" [2] . Researchers and registration bodies further classify CPD into formal and informal learning activities (Table 1) [2] [3] [4] . Informal learning activities consist of unstructured activities such as reflection on experience, reading journals and participation in committees [2, 3] . On the other hand, formal learning activities' categories consist of more structured activities of which there are three main types: (1) participation in activities such as online learning modules, short courses, and courses run by tertiary institutions, (2) presentation or co-ordination of an educational activity, and (3) active participation in research.
Identifying the most efficient and effective learning activities is essential to enable the profession to assimilate research findings and enhance clinical expertise to maximise patient outcomes. Not only would this assist with the design of educational activities, but also managers and clinicians would find this helpful when deciding which learning activities in which to invest their limited time and resources. This is important, as a lack of time has been reported by physiotherapists to be a major barrier to the implementation of evidence-based practice [5] [6] [7] [8] . Further, there is a large industry dedicated to formal CPD activities [9] . Indeed, a recent Australian Physiotherapy Association publication advertised 95 short courses by 20 different providers, with some courses running up to 4 weeks and costing over AU$6000 [10] . Understanding which learning activities provide the greatest impact on physiotherapists' knowledge, expertise and competence as well as the outcomes in their patients is important given the significant costs associated with these courses.
To date, systematic reviews on the effectiveness of CPD provide limited guidance on the most efficacious models for physiotherapists. Reviews focusing on formal learning including courses, audit, feedback and educational outreach report small effect sizes for patient outcomes and professional performance with only moderate effect sizes for changes in knowledge. [11] [12] [13] [14] . However, these systematic reviews did not include the full spectrum of learning activities omitting informal CPD [11] [12] [13] , excluded qualitative research designs and were not specific to the physiotherapy profession [11] [12] [13] [14] . These reviews also omitted qualitative research, so do not capture the possible experiences of the learners. As learning can be a highly individualised experience, understanding the possible participant's interpretations of these experiences is important to fully understand learning activities.
One review included qualitative research designs and compared different models of education; however, that review only examined knowledge translation interventions for allied health practitioners, including but not limited to physiotherapists [15] . This review found equivocal results regarding effectiveness of knowledge translation interventions for professional and patient outcomes [15] . Again, knowledge translation activities included only formal learning activities such as workshops and outreach visits. Further, this review had a limited search strategy focusing on translation of research into practice Thus, a review with a comprehensive search strategy that includes both formal and informal learning activities is required to provide the foundation for determining which learning activities are best suited to improving clinical expertise and patient outcomes. This systematic review will address the question 'Which learning activities enhance physiotherapists' practice?'
Methods/design

Design
This systematic review protocol is based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Protocols (PRISMA-P) checklist [16] and has been registered on International Prospective Register of Systematic Reviews (PROSPERO, CRD42016050157). 
Study objectives
The aim of this systematic review is to evaluate which learning activities enhance physiotherapy practice. Enhancement of physiotherapy practice will be demonstrated by changes in knowledge, skills, behaviour, self-efficacy, work satisfaction and patient outcomes. As individuals may respond differently to learning activities, the possible experiences, attitudes and beliefs of physiotherapists with regard to the various learning activities will also be explored.
Eligibility criteria
To be included in this review, studies need to be published in peer reviewed journals or higher degree dissertations. Eligible studies are required to be published in English language. However, there will be no limits on language. Instead, the number of articles excluded due to non-English language will be reported during the selection process. This will give an appreciation of the articles excluded due to language. Studies will not be excluded due to geography or publication date. As this is a new and emerging area of research, both quantitative and qualitative research designs will be included.
Participants
Studies will be eligible for inclusion if qualified physiotherapists/physical therapists are participants. Studies where physiotherapists are included with other health professionals (e.g. occupational therapists) will be included if physiotherapy data is reported as a separate subgroup and the educational intervention is considered directly relevant to physiotherapy practice. Studies with participants who are in the process of completing an entry-level physiotherapy/physical therapy degree will be excluded.
Interventions
Included studies will need to have participants' complete formal or informal learning activities that aim to enhance physiotherapy practice. Formal activities include online or face to face short CPD courses, conferences, structured performance feedback, structured electronic reminders (e.g. twitter feeds), structured workplace mentoring and outreach programs (where educator goes to the workplace) and completion of post professional courses towards a degree. Informal activities include talking to colleagues/peers, reflection, committee participation, surfing the internet and reading.
Comparisons
Quantitative studies with comparison groups of no educational intervention as a control or comparison groups with a differing educational intervention will be included. Observational pre-post test design studies will be also be included. Qualitative studies will not be required to have a comparison group.
Outcomes
Studies will be eligible if they include any outcomes that evaluate change in clinician's knowledge, skills, behaviour, self-efficacy and work satisfaction. Skills include manual therapy, decision-making, communication and clinical reasoning. The behaviour outcome pertains to how the skills are used in clinical practice. Studies which explore the experiences, attitudes and/or beliefs of the physiotherapist learner will be eligible. Studies will also be eligible if they include patients' outcomes using reliable and valid measures for that population. Examples of patient outcomes include pain, function and satisfaction with care. Published outcome measure studies using the Consensus-based Standards of health status Measurement Instruments (COSMIN) checklist, will be referred to when determining whether the outcomes used in the studies are reliable and valid [17] .
Information sources
The following electronic databases will be searched from inception to March 2017: Ovid MEDLINE, EMBASE, AMED, Cumulative Index to Nursing and Allied Health Literature (CINAHL), PsycINFO (Psychological Abstracts), PEDro, Cochrane library and Educational Resources and Information Center (ERIC). PubMed will not be searched, as it is the same database as MEDLINE. Citation searching will be completed for included studies using the Science Citation Index Expanded via the Web of Science. Reference lists of included studies will be hand searched for additional included studies.
Data management
Data management software that will be used in this review will be Endnote 7 and Microsoft Excel (Office 2013).
Search strategy
The search strategy used will be developed in consultation with a research librarian employed at the administering institute. Highly sensitive search strategies will be developed by combining index terms and text words relevant to three concepts based on the research questions. The following concepts are: (1) physiotherapists, (2) learning activities and (3) clinician or patient outcomes. Clinician outcomes refer to clinician knowledge, skills, behaviour, knowledge, self-efficacy, work satisfaction, experiences, attitudes, thoughts, feelings and beliefs. An example of full search strategies is provided in Appendix 1.
Study records Selection process
Studies will be imported from the databases into an Endnote 7 file. Duplicates will be removed, and then the data will be imported into an excel spreadsheet. Data imported will be author, title, journal and year. Two independent researchers (EL, FB) will screen the titles and abstracts for inclusion using the predetermined inclusion criteria. This will be recorded on the excel spreadsheet, which will have columns for included, excluded or unsure. Full-text publications will be sourced for those studies labelled as 'included' and 'unsure'. These will be evaluated for eligibility using the inclusion criteria and recorded on the excel spreadsheet with columns 'inclusion, ' 'exclusion, ' and 'reason for exclusion'. The reason for exclusion column will be broken up further into 'review' , 'not English' , 'pre-qualified students' , 'data not able to be extracted separate from other health professionals' and 'other'. Disagreements at any point during the selection process will be resolved by consensus or a third reviewer (LC).
Data collection process
An Excel spreadsheet will be piloted on ten studies for data extraction. Data extraction will be completed by one researcher (EL) and verified by two other researchers (FB, LC).
Data items
Data extracted will include author, year, study design, sample size, participant characteristics, funding sources, location, setting, context, timeframe, design, results from studies and educational intervention details. Educational intervention details will include whether learning styles and preferences have been considered in the educational design. For quantitative studies, outcome data extracted will include statistically significant results, means and confidence intervals. For qualitative studies, results such as themes will be extracted. Where data are not clearly reported, the original authors will be contacted to clarify missing details.
Outcomes and prioritisation
Primary outcomes to be collected will be any changes in clinician's knowledge, skills, behaviour, self-efficacy and work satisfaction. Secondary outcomes to be collected will be valid and reliable measures that evaluate patient change. Qualitative data such as the experiences, thoughts and feelings of clinicians reported as themes and quotes will also be collected related to the primary and secondary outcomes.
Risk of bias in individual studies
Two independent reviewers (EL, FB) will assess the methodological quality and risk of bias of included studies. Any disagreements will be settled by discussion with a third reviewer (LC) making the final decision if required. If greater than 80% of the quantitative studies are randomised controlled trials, then the PEDro scale [18] will be used. The PEDro scale is a reliable [19] and valid [18] tool for the assessment of clinical trials. While primarily used for the evaluation of randomised controlled trials, it has also been used in a recent systematic review for non-randomised clinical trials to give an appreciation of relative quality of the different study types [20] . This approach allows for a clearer picture of the relative quality of included studies and eliminates the need for using multiple quality scales for different quantitative study types. The PEDro scale consists of 11 items, 10 of which address internal validity components and one which addresses external validity. The scale's internal validity items cover randomisation, allocation concealment, baseline comparability, blinding, dropouts, intention-to-treat analysis, statistical comparisons as well as reporting of point estimates and variability data. Individual studies are rated as to whether or not they satisfy each of the items. The internal validity items are added to give a final methodological quality score out of 10.
PEDro rating results will be communicated in this review via a table which will indicate which items have been satisfied and which have not within each study reporting quantitative data. The final score will also be indicated on this table. If less than 80% of quantitative studies are randomised controlled trials, then a validated and reliable generic risk of bias tool will be used such as the Downs and Black Checklist [21] . The Quality Assessment for Qualitative Research Reports (QAQRR) scale will be used to evaluate risk of bias in qualitative studies [20] . The QAQRR has face validity and has been used in an educationally focussed peer reviewed systematic review [20] . The scale assesses 24 items related to risk of bias in qualitative studies. These items included study design, recruitment methods, sampling strategies, data collection, analysis, disclosure, results and discussion reporting.
Cohen's Kappa will be calculated to determine the level of inter-rater agreement for risk of bias assessment in both individual qualitative and quantitative studies.
Data synthesis
Studies will be grouped into qualitative and quantitative studies, which will be analysed separately. Within qualitative and quantitative groups, results for each learning activity will be described. Where appropriate, the qualitative and quantitative will be combined and triangulated in a narrative synthesis.
Quantitative data synthesis
Extracted results from quantitative studies will be combined in a meta-analysis where sufficient homogeneity is present. Review Manager 5 software will be used to complete a meta-analysis using a random or fixed effects model, depending on the results from the I 2 test for heterogeneity [22] . A randomised effects model will be used if I 2 is greater than 50%. If I 2 is 50% or less, then a fixed effects model will be used. Heterogeneity will be assessed by considering variability in participant, patient, intervention and outcomes in each study. Where significant heterogeneity is present, study results will not be combined in a formal meta-analysis. Instead, a narrative description of the results will be provided.
Effect sizes will be calculated where possible for each subgroup and communicated in a table to allow for comparison. For continuous outcomes, standardised mean differences with 95% confidence interval (CI) will be reported and analysed. For dichotomous outcomes risk ratio with 95% CI or absolute risk difference with 95% CI will be reported and analysed.
Qualitative data synthesis
Where possible, synthesis of data from qualitative studies will be conducted using a thematic analysis approach [23] . Two researchers will independently identify key themes with supporting evidence regarding experiences and thoughts pertaining to professional development courses. Any disagreements will be resolved by consensus or through a third reviewer.
Meta-biases
To evaluate whether reporting bias is present, reported trials will be compared to their registered protocols, where available, to check if selective reporting of outcomes has occurred.
Confidence in cumulative evidence
For quantitative data, the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach will be used to report on the overall quality of evidence for each outcome [24] . The strength of evidence will be assessed across the domains of type of evidence, risk of bias, consistency, directness, precision and publication bias [25] . Overall quality of the evidence will be rated as either high, moderate, low or very low [25] . Published worksheets will be completed to assist with the GRADE rating of each outcome [26] .
For qualitative data, the GRADE-Confidence in the Evidence from Reviews of Qualitative research (CERQual) approach will be used to report the overall confidence of the evidence [27] . The confidence in the evidence will be assessed across the domains of methodological limitations, relevance, coherence and adequacy of data. The overall confidence in the evidence will be rated as either high, moderate, low or very low. A table will be used to summarise key assessment determinations and confidence in the evidence.
